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Dear Mr. Chairman:

Imaging services, such as magnetic resonance imaging (MRI), computed
tomography (CT), ultrasound, and X rays, accounted for over $4.6 billion in
Medicare Part B allowed charges in 1992. These services are frequently
available outside hospitals at joint-venture imaging centers, group
practices, shared-facility arrangements, and other settings. Where
physicians have a financial interest in the imaging facility, concerns have
been raised about the potential for excessive use and costs when
physicians refer their patients to these facilities-a practice known as
self-referral.

Because of the concerns associated with self-referral, you asked us to
compare the Medicare imaging referral rates of physicians who invested in
joint-venture imaging centers with the referral rates of other physicians.
On April 20, 1993, we testified before the Subcommittee on Health on the
preliminary results of our analyses.' Subsequent to our testimony, the
Congress included new restrictions on Medicare and Medicaid
self-referrals in the Omnibus Budget Reconciliation Act of 1993 (OBRA-1993). 2

These new restrictions, which will become effective January 1, 1995,
cover 10 types of medical services, including diagnostic imaging. OBRA-1993
also extends Medicare restrictions on clinical laboratory self-referrals,
enacted in 1989, to the Medicaid program. The Medicare and Medicaid
restrictions generally exempt in-office ancillary services and referrals
within group practices, but OBRA-1993 also authorizes the Secretary of
Health and Human Services to establish any additional regulations needed
to protect against program abuse by physicians using the exemptions to
circumvent the self-referral restrictions.

Recently, we provided the Subcommittee with analyses of imaging
referrals within physicians' offices, group practices, and similar settings
where the ordering physician and the imaging provider had the same

'Medicare: Physicians Who Invest in Imaging Centers Refer More Patients for More Costly Services
(GAO/T-HRD-93-14, Apr. 20, 1993).

2Omnibus Budget Reconciliation Act of 1993, Public Law 103-66, August 10, 1993.
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Medicare physician or billing identification numbers.3 Imaging in these
settings is generally exempt from the OBRA-1993 self-referral restrictions.

The Congress is now considering legislation that would modify the
OBRA-1993 exemptions for self-referral within group practices and extend
the Medicare and Medicaid self-referral restrictions to all fee-for-service
insurance plans. To assist the Congress as it considers this legislation, this
report consolidates the final results of our two studies on physician
referrals for imaging services: (1) referrals by physicians with a financial
interest in joint-venture imaging centers, and (2) referrals for imaging
provided within the referring physicians' practice settings.

Our analyses were based on calendar year 1990 Medicare claims for
imaging services ordered by Florida physicians. We used Florida claims
for our analyses because we also had access to information identifying
Florida physicians with a financial interest in imaging center joint
ventures-the only such statewide information then available. That
information was gathered in 1990 by researchers at Florida State
University for the Florida Health Care Cost Containment Board. Although
Florida has a larger Medicare population and more imaging facilities than
some other states, we believe that our conclusions about the relationship
between physician investment in imaging facilities and their imaging
referral rates are generalizable nationwide because they are based on a
large-scale analyses of physician behavior rather than the characteristics
of the patient population or other demographic variables.

While we did not formally assess the internal controls used by Florida
Blue Cross and Blue Shield or Florida State University to ensure the
accuracy of their data, we performed extensive tests to evaluate the
accuracy of their data and our analyses, as described in appendix I. We
performed our work between April 1993 and July 1994, in accordance with
generally accepted government auditing standards. Appendix I further
describes our scope, data sources, and methodology, and appendices II
and III present detailed information on imaging referral patterns for each
of seven types of imaging services.

Results in Brief Florida physicians with a financial interest in joint-venture imaging centers
had higher referral rates for almost all types of imaging services than other
Florida physicians. The differences in the referral rates were greatest for
costly high-technology imaging services. For example, physicians with an

3 Medicare Diagnostic Imaging Rates (GAO/HEHS-94-129R, Apr. 5, 1994).
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interest in imaging centers that offered MRI services ordered twice as many
MRI scans as other physicians. Medicare costs in Florida would have been
about $10 million less in 1990 if physicians with a financial interest in
joint-venture imaging centers ordered imaging services at the same rates
as other Florida physicians practicing in the same specialties.

Florida physicians with imaging facilities in their offices, group practices,
or other practice settings also had high imaging rates compared with those
of other physicians. Relatively few physicians provided in-practice MRI or
CT services in 1990, but physicians with access to these services within
their practices ordered three times as many MRI scans and twice as many
CT scans for their patients as other physicians. More significantly,
in-practice rates for ultrasound and echocardiography were 5.1 and 4.8
times higher, respectively, than rates for physicians who referred patients
to facilities outside their practice settings.

The Department of Health and Human Services (HHS) has not yet finalized
the regulations or procedures needed to implement and enforce the
OBRA-1993 self-referral restrictions as they apply to physicians with a
financial interest in joint ventures. Moreover, the Health Care Financing
Administration (HCFA) and the contractors that administer the Medicare
program have not developed procedures to systematically monitor
physician referral patterns in a way that would allow them to identify
abusive overutilization of medical services through in-practice
self-referrals.

Background As we reported in 1992,4 high Medicare reimbursement rates supported a
proliferation of diagnostic imaging facilities after Medicare began covering
MRI scans in 1985. Few states regulated the establishment of facilities that
provided imaging services outside of hospitals-in physicians' offices,
group practices, or joint-venture imaging centers-and imaging providers
were able to realize profits even in relatively low-volume settings. These
two factors contributed to a rapid growth in the number of
physician-owned imaging facilities. For example, in 1990, about 24 percent
of Florida physicians practicing in neurological surgery had a financial
interest in an MRI joint venture facility.

Since 1990, Medicare payment levels for many imaging services have
declined as HCFA has phased in the congressionally mandated Medicare

4Medicare: Excessive Payments Support the Proliferation of Costly Technology (GAO/HRD-92-59,
May 27, 1992).
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Part B fee schedule. For example, the 1994 Medicare payments for some
MRI and CTr procedures are 31 to 32 percent lower than the payments
allowed in 1990. The lower payment levels more closely reflect the costs of
efficient high-volume providers, but they also create an incentive for
physicians with investments in low-volume imaging facilities to maintain
profitability by ordering more services.

The Congress and some state legislatures have enacted restrictions on
some self-referrals. In 1989 the Congress amended Title XVIII of the Social
Security Act to prohibit the referral of Medicare patients to clinical
laboratories by physicians who have an investment in those laboratories.
In 1992 and 1993, Florida and several other states enacted measures to
more broadly restrict referrals to other diagnostic and therapeutic medical
facilities by physicians with a financial interest in those facilities. Then, in
August 1993, the Congress included provisions in OBRA-1993 that will extend
the Medicare clinical laboratory self-referral ban to Medicare and Medicaid
payments for 10 additional types of medical services, including diagnostic
imaging.

The OBRA-1993 self-referral restrictions generally do not prohibit referrals
for services that patients obtain within the practice settings of the
referring physician. These in-practice services, such as X rays and
ultrasound services, can increase physician and patient convenience and
allow the ordering physician to supervise the services. However, limited
studies by others5 have raised concerns that in-practice investment in
expensive imaging equipment is associated with overutilization of imaging
services, similar to the higher imaging rates associated with self-referral to
physician-owned joint ventures.

Recognizing the potential for using group-practice or shared-facility
arrangements to circumvent the self-referral ban, the 1993 federal
legislation also (1) places some restrictions on in-office ancillary services;
(2) requires billings by a group practice to use the billing number assigned
to the group, thereby facilitating the identification of services ordered and
provided within group practices; and (3) allows the Secretary of HHS to
establish additional regulations to protect against abusive use of the
exemptions to the self-referral ban. Also, the ability to track physician
referral patterns has been enhanced by the implementation of unique
physician identification numbers (UPIN) and the requirement, effective

SBruce J. Hillman, M.D., and others, "Physician Utilization and Charges for Outpatient Diagnostic
Imaging in a Medicare Population," The Journal of the American Medical Association (Oct. 21, 1992),
pp. 2050-2054; Stephen E. Radecki, Ph.D, and James P. Steele, M.D., "Effect of On-site Facilities on Use
of Diagnostic Radiology by Non-radiologists," Investigative Radiology (Feb. 1990), pp. 190-193.
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January 1, 1992, that all claims for medical services include the UPIN of the
ordering or referring physician.

Our analyses of the imaging referral patterns of over 16,000 Florida
Investors in physicians show that those physicians with a financial interest in

Joint-Venture Imaging joint-venture imaging centers ordered more imaging tests and more costly

-Centers Refer More types of imaging services for their Medicare patients than other physicians

Patients for More practicing in the same specialty.

Costly Services Using information from the Florida Health Care Cost Containment Board
and Florida Blue Cross and Blue Shield, we identified 2,395 physicians
who had a financial interest in joint-venture imaging centers and referred
Medicare patients for imaging services. We classified these physicians as
owners and compared their imaging referral rates (imaging services per
thousand office visits) to 13,762 other Florida physicians whom we
classified as nonowners. 6 We made separate comparisons for each of
seven types of diagnostic imaging services-MRI scans, CT scans, nuclear
medicine scans, echocardiography, ultrasound services, complex X rays,
and simple X rays.

Because some physician specialties, such as neurology and orthopedics,
make greater use of some types of imaging than other specialties, we
analyzed the differences in referral rates by physician specialty and
computed overall owner-to-nonowner referral ratios that are adjusted for
the number of imaging services ordered by each specialty.

Overall, owners had higher imaging rates than nonowners for almost all
types of imaging services. Owners ordered 54 percent more MRI scans;
27 percent more CT scans; 37 percent more nuclear medicine scans;
27 percent more echocardiograms; 22 percent more ultrasound services;
and 22 percent more complex X rays. The referral rates for simple X rays
were about the same for owners and nonowners. Summary counts of the
physicians, imaging services, and office visits used in our analyses are
provided in appendix II, table II.1. Detailed referral rates and
owner-to-nonowner ratios by physician specialty are provided in appendix
II, tables II.2 and II.3.

We further analyzed the differences in owner and nonowner referral rates
for MRI and CT scans, the two most expensive types of imaging services.

6As discussed in appendix I, our nonowner category includes some unidentified Florida physicians
known to have a financial interest in imaging center joint ventures.
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Our analyses show that 952 Florida physicians had a financial interest in
imaging centers that offered MRI services, and those physicians ordered
twice as many MRI scans for their Medicare patients as nonowners. As
shown in figure 1, among the six specialties that ranked highest in the
number of MRI referrals, owners in all six specialties had higher MRI referral
rates than nonowners, and owners in general practice ordered three times
as many MRI scans as their nonowner counterparts. The detailed referral
rates and MRI owner-to-nonowner ratios by physician specialty are
provided in appendix II, table II.4.
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Figure 1: MRI Referrals by MRI Owners
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Note: These six specialties ranked highest in the number of MRI referrals, accounting for about
80 percent of the MRI referrals in our analysis. See appendix II, table 11.4.
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Similarly, our analyses show that 1,369 Florida physicians had a financial
interest in imaging centers that offered CT services. Overall, those
physicians ordered 29 percent more CT scans for their Medicare patients
than nonowners. As shown in figure 2, owners in five of the six specialties
that ranked highest in the number of CT referrals had higher CT referral
rates than their nonowner counterparts. The detailed referral rates and CT
owner-to-nonowner ratios by physician specialty are provided in appendix
II, table 11.5.
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Figure 2: CT Referrals by CT Owners
and Nonowners High Volume Specialties
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Note: These six specialties ranked highest in the number of CT referrals, accounting for about
65 percent of the CT referrals in our analysis. See appendix II, table 11.5.
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These analyses suggest that self-referral to joint-venture imaging centers is
associated with significant overutilization of imaging services. We estimate
that Medicare costs in Florida would have been about $10 million less in
1990 if Florida physicians with a financial interest in joint-venture imaging
centers had referred their patients for imaging services at the same rates
as their peers practicing the same specialties. Furthermore, the
Congressional Budget Office estimated that the OBRA-1993 restrictions,
which generally apply to these types of self-referrals, will save Medicare
$350 million and Medicaid $37 million over 4 years.

Physicians With Florida physicians with imaging facilities in their offices, group practices,
or other practice affiliations ordered imaging tests much more frequently

In-Practice Imaging than physicians who referred their patients to imaging facilities outside

Facilities Order More their practices.

Services Than Using claims for imaging services and office visits billed to Medicare in

Physicians Who Refer Florida in 1990, we identified physicians who ordered imaging services

to Other Facilities and provided those services themselves or through other physicians within
their practice affiliations. For each type of imaging service, we classified
the ordering physicians as having in-practice imaging patterns if more than
50 percent of the imaging services they ordered were provided from within
their practice affiliations. Similarly, we classified physicians as having
referral imaging patterns if more than 50 percent of the imaging services
they ordered were performed at facilities outside their practice affiliations.

Our analyses of these two groups of physicians by practice specialty
showed that physicians with in-practice imaging patterns had much higher
imaging rates than physicians with referral imaging patterns. As shown in
appendix III, table III.1, the in-practice imaging rates were about 3 times
higher for MRI scans; about 2 times higher for CT scans; 4.5 to 5.1 times
higher for ultrasound, echocardiography, and diagnostic nuclear medicine
imaging; and about 2 times higher for complex and simple X rays.

Although in-practice imaging is commonplace for some physician
specialties and some types of imaging services, our analyses showed that
in-practice imaging rates were higher than referral imaging rates for nearly
all specialties and imaging services. For example, echocardiography is
used extensively by physicians practicing in cardiovascular disease. Our
analyses showed that 464 cardiovascular specialists used in-practice
echocardiography and 401 referred their patients to echocardiography
facilities outside their practices. As illustrated in figure 3, the in-practice
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echocardiography rates were 2.6 times higher than the referral rates for
cardiovascular specialists. Furthermore, the in-practice echocardiography
rates for physicians in internal medicine and general practice exceeded
not only the referral rates of their peers in the same specialties, but also
the referral rates of cardiovascular specialists.

Echocardiography use is of particular importance nationally to the
Medicare program: in terms of allowed charges in 1993, one type of
echocardiogram 7 ranked higher than any other imaging procedure and
ranked 10th among the top 200 Medicare procedures, accounting for
almost $423 million.

7Echocardiography procedure code 93307, complete real time echocardiography with two dimensional
image documentation, with or without M-mode recording. Over 3.4 million of these echocardiograms
were paid for by Medicare in 1993.
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Figure 3: Echocardiography Utilization
by Physicians With In-practice and Echocardlograms per 1,000 Office Visits
Referral Imaging Patterns so
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Note: These three specialties ranked highest in the number of echocardiograms, accounting for
about 82 percent of all the echocardiography services in our analysis. See appendix III, table
111.5.

HCFA Needs to Although HHS and HCFA have begun work on the regulations and reportingrequirements needed to implement the OBRA-1993 self-referral restrictions,
Monitor Referral HCFA has not implemented a systematic way to monitor physician referral
Patterns to Enforce patterns to identify overutilization and potentially abusive self-referral
Self-Referral practices. The need to systematically monitor in-practice referrals and

trends is particularly important because the self-referral restrictions
Restrictions and imposed under OBRA-1993 may provide an incentive to reorganize
Identify physician-owned joint-venture imaging centers into group practices or

shared-facility arrangements exempt from those restrictions.Overutilization
HCFA and the Medicare contractors are currently using focused medical
review to help identify medical procedures where local utilization rates
are higher than national averages and, therefore, warrant special
prepayment reviews. However, as discussed in our recent report on HCFA
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review of claims payments,8 HCFA and the carriers have not implemented
the type of physician profiling and trend-analysis reports that would
routinely flag questionable referral practices. HCFA has required the
carriers to develop the capability to perform profiling by ordering and
referring physicians and is testing the use of this information at a small
number of carriers.

Since Medicare regulations now require the use of UPIN identifiers,
referring physician numbers, and group practice numbers on Medicare
claims, HCFA and the Medicare carriers have the opportunity to more
closely monitor referral patterns and in-practice imaging utilization, and to
investigate potential overutilization linked to referral arrangements.
High-cost imaging services such as MRI, CT, diagnostic nuclear medicine,
advanced ultrasound services, and echocardiography warrant particular
attention by HCFA.

Conclusions Physicians with a financial interest in imaging facilities-whether through
investments in joint-venture imaging centers or through in-practice
imaging-order more imaging services for their patients than do other
physicians. The recently enacted Medicare and Medicaid ban on
self-referrals for designated medical services offers the potential for
reducing overutilization of imaging, especially imaging provided by
physician-owned joint ventures. However, physicians who order and
provide these services within their practices may still have a financial
incentive to overutilize the services, especially as payment levels generally
decrease under the Medicare Part B fee schedule.

The Congress has provided HHS with the tools needed to identify and
restrict self-referrals and overutilization of in-practice imaging services
within the Medicare and Medicaid programs. These tools include
mandatory reporting of physician investment in medical facilities that
provide designated health services, mandatory use of referring physician
identification numbers, and the flexibility to impose additional restrictions
on self-referrals where needed to prevent abusive practices.

Recommendations to We recommend that the Secretary direct the Administrator of HCFA todevelop the procedures and policy guidance needed for the Medicare
the Secretary of HHS contractors to (1) closely monitor Medicare imaging referral patterns and

sMedicare: Inadequate Review of Claims Payments Limits Ability to Control Spending
(GAO/HEHS-94-42, Apr. 28, 1994).
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utilization rates, (2) assure compliance with the provisions of the
self-referral ban, and (3) identify any overutilization of imaging services
ordered and provided from within physician practice settings.

We further recommend that the Secretary systematically review imaging
utilization information developed by HCFA and use the authority provided
under OBRA-1993 to develop any additional regulations needed to reduce
overutilization through abusive self-referral practices.

Agency Comments HHS commented on a draft of our report and is in general agreement with
our recommendations. See appendix IV for the agency's comments.

As arranged with your office, unless you publicly announce its contents
earlier, we plan no further distribution of this report until 30 days after its
issue date. At that time, we will send copies of this report to other
appropriate congressional committees, the Secretary of Health and Human
Services, the Administrator of HCFA, and the Director of the Office of
Management and Budget. We will make additional copies available to
other interested parties upon request.

Please call me on (202) 512-7104 if you or your staff have any questions
about this report. Major contributors are listed in appendix V.

Sincerely yours,

Leslie G. Aronovitz
Associate Director,

Health Financing Issues
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Appendix I

Scope, Data Sources, and Methodology

This appendix describes (1) our scope and data sources, (2) our
methodology for identifying and analyzing referrals by physicians with a
financial interest in joint-venture imaging centers, and (3) our
methodology for identifying and analyzing referrals for imaging provided
within the referring physicians' practice settings.

Scope and Data Several studies have investigated the effect of physician ownership on the
utilization and cost of health care services,9 but those studies have based

Sources their findings on analysis of relatively small physician and patient
populations. In contrast, our study is a large-scale analysis of physician
referral patterns for all types of diagnostic imaging services. The study
population includes all Florida physicians who referred Medicare patients
for outpatients' imaging services in 1990, and our data sources include the
full Florida Medicare Part B Beneficiary History File for calendar year
1990 and the Florida Medicare Provider File, both obtained from Florida
Blue Cross and Blue Shield. By selecting Florida for our study we were
also able to make use of the extensive data on physician ownership of
Florida medical facilities compiled for the Florida Health Care Cost
Containment Board by Florida State University."

While we did not formally assess the internal controls used by Florida
Blue Cross and Blue Shield or Florida State University to ensure the
accuracy of their data, we met extensively with the officials who were
responsible for collecting and maintaining these data and reviewed their
methodology and documentation. We also performed detailed tests and
edits on computerized claims and manually reviewed printouts of
beneficiary history records to trace individual imaging services to imaging
providers and referring physicians. To further evaluate the accuracy of our
data and analyses, we reviewed medical and claims records from five
diagnostic imaging centers in Florida. We also met with HCFA staff and

9See, for example, Bruce J. Hillman, M.D., and others, "Physicians' Utilization and Charges for
Outpatient Diagnostic Imaging in a Medicare Population," Journal of the American Medical
Association, Vol. 268, No.15 (Oct 21, 1992), pp. 2050-2054; Stephen E. Radiecki and James P. Steele,
"Effect of On-site Facilities on Use of Diagnostic Radiology by Non-radiologists," Investigative
Radiology (Feb. 1990), pp. 190-193; Alex Swedlow and others, "Increased Costs and Rates of Use in the
California Workers' Compensation System as a Result of Self Referral by Physicians," New England
Journal of Medicine, Vol. 327, No. 21 (Nov. 19, 1992), pp. 1502-1524.

LOWe use "outpatient" to describe all provider settings other than hospital inpatient
facilities-including freestanding imaging facilities and physicians' offices, as well as hospital
outpatient departments.

"Joint Ventures Among Health Care Providers in Florida, State of Florida Health Care Cost
Containment Board (Sept. 1991).
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other researchers who have studied physician referral patterns to obtain
their technical and methodological suggestions.

Given the size of our final database-almost 2.5 million imaging services
ordered by about 17,900 physicians-we did not attempt to assess the
medical necessity of the imaging services ordered. Because our study is
based on the full range of diagnostic imaging services ordered by
physicians in a wide variety of primary care and specialty practices and
includes a large patient population, we believe our study design minimizes
the influence of individual patient and physician characteristics on the
overall analytical results. Furthermore, we structured our analyses for
each type of imaging service so that they are based on comparisons
between physicians practicing in the same specialty. Thus, our analytical
approach reflects the variation in the use of different types of imaging by
physicians practicing in different specialties.

Anal sis of Referred The first phase of our study includes only imaging services provided by
facilities outside the referring physicians' practice settings, in facilities

Imaging Services by such as hospital outpatient departments and freestanding (nonhospital)

Physician Owners and imaging centers. For these analyses we grouped the referring physicians
into owner and nonowner categories based on whether or not they had aNonowners financial interest in a freestanding joint-venture imaging center.

Identifying Physicians With We identified physician owners of Florida imaging facilities using survey
Ownership Interests in information gathered by Florida State University for the Florida Health
Freestanding Imaging Care Cost Containment Board during 1990. Florida State researchers sent

Freesntanding Imagingsurveys to all freestanding facilities providing diagnostic imaging services,
and the facilities were asked to identify their physician owners, if any. Of
the 220 freestanding diagnostic imaging centers in Florida in 1990,
177-about 80 percent-responded to the survey.'2

After meeting with the principal researchers and reviewing the survey
responses, we matched ownership information from the surveys with
physician data from Florida Blue Cross and Blue Shield's Medicare
Provider File to identify the Medicare provider number(s) for each
physician owner. We identified the Medicare provider numbers for 2,993
physician owners. Our ownership category excludes an unknown number
of additional physicians with a financial interest in imaging centers

12Florida State University researchers provided us with 17 surveys that they received too late to
include in their September 1991 report.

Page 19 GAO/HEHS-95-2 Medicare: Physician Referrals



Appendix I
Scope, Data Sources, and Methodology

because (1) some medical facilities did not respond to the Florida State
survey, (2) some responding facilities indicated that there were physicians
with a financial interest in their facilities but declined to identify those
physicians, and (3) some survey responses did not contain enough
information for us to confidently match their names to a physician in the
Medicare Provider File. Our nonowner category includes all Florida
physicians not identified as owners. Assuming that the unidentified
physician owners, included in the nonowner category, also had the higher
imaging referral rates associated with owners, our analyses understate the
magnitude of the higher imaging referral rates of physician owners.

After preliminary analyses of our databases and consultations with
medical professionals, we excluded physicians practicing in radiology,
pathology, and anesthesiology from both our owner and nonowner groups,
because physicians in those specialties generally do not refer patients for
imaging services.

For some of our analyses we also determined which of the physician
owners had a financial interest in joint-venture imaging centers that
provided MRI services, CT services, or both. We identified these physicians
from information in the surveys from Florida State University, the Florida
Medicare Part B Provider File, and Medicare claims submitted by imaging
providers. We could not identify the types of services provided by 87 of the
physician-owned imaging facilities; therefore, our analyses underestimate
the numbers of physicians who invested in facilities providing MRI services,
CT services, or both.

Creating Our Data Set of The Beneficiary History File that we obtained from Florida Blue Cross and
Imaging Services and Blue Shield included over 50 million claims with information on all
Office Visits Medicare Part B services provided in Florida between November 1989 and

March 1991. As further described below, using this database we extracted
paid claims with no obvious errors or inconsistencies for outpatient
imaging services and office visits provided in 1990. We used these data to
calculate physicians' imaging referral rates-the number of imaging
services ordered per 1,000 office visits. This is a measure we have used in
previous work on physician referrals for diagnostic services.'3

We identified claims for imaging services and office visits using the
American Medical Association's 1990 Current Procedural Terminology

1 Medicare: Referring Physician's Ownership of Laboratories and Imaging Centers (GAO/T-HRD-89-26,
June 8, 1989).
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(cPT) manual, HCFA'S 1990 procedure code listings, and guidance from a
physician consultant. We classified all diagnostic imaging services into
seven categories designed to group similar procedures together: MRI, CT,

ultrasound, echocardiography, diagnostic nuclear medicine, complex X
rays, and simple X rays.

In deciding which cPT codes to include as office visits, we considered all
physician-patient encounters that provide physicians an opportunity to
refer their patients for imaging services and an opportunity for
physician-patient choice of imaging facility. Because hospital inpatients
generally do not have an opportunity for physician-patient choice of
imaging facility, we excluded all hospital inpatient visits and inpatient
imaging services from our analysis, regardless of the CPT codes used for
those services. For office visits we included all cPr and HCFA codes for
outpatient medical services, consultations, preventive medicine, and case
management. We also selectively included other cPT codes for services
such as psychiatry, ophthalmology, and critical care.

This selection process yielded a database with about 3.5 million imaging
services and 19.4 million office visits.

Identifying the Physicians In 1990, providers of imaging services were not required to include the
Who Ordered the Imaging referring physicians' Medicare numbers on their claims for the imaging
Services services. Some claims identified the referring physician but others did not.

In our database of about 3.5 million imaging services (which included
in-practice imaging), the Medicare claims for about 41 percent of those
imaging services included the referring physician number. After analyzing
a sample of the claims in our database and consulting with other
researchers, we developed and tested various approaches for identifying
the physician who ordered the imaging service from information in the
beneficiary history file.

We did a detailed analysis of a sample of the claims that included the
referring physician number, and we traced some of those claims to
medical records at selected imaging providers. We found that the inclusion
or exclusion of the referring physician in the claims database appeared
random; that is, it did not follow any particular pattern that would bias our
analytical results. We also found cases in which the referring physician
was identified on a hard copy of the claim but this information was not
transcribed by Florida Blue Cross and Blue Shield into the claims
database.
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